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. ‘ Mastery learning is a teaching-learning proceWure that claims to improve
learning achievement for up .to ninety-five percent of a'given student population

- ~
-

(Bloom, 1968). To. fac111tate such achlevement Bloom proposed procedutes’ "whereby Ty
each student's 1nstruct10n and learn1ng can be managed within the context of ord1n~

(A ”
ary group-based classroom instruction, as to promote his fullest development." By

- “r £

man1pulat1ng the amount of tlme‘spent on learning,all students, and particularly

low-performing students, could spend d{fferential’time allotménts to .promote maximum

- Y

learning. However, the implication here that mastery learning closes the learning

gap between students of varying aptitude requires closer scrutiny.

: The Bloom hypothesis that mastery learning can overcome aptitude differences

is contrary to the mass of psychological evidence which indicates that most treat- -
. ments are insufficient to overcome dlfferences in apt1tude (De Cecco, 1968), and that
methods of teaching share the. common reSult of 1neffectiveness (Wallen‘and°Travers,

1963) .. Furthermore, Bloom mastery procedures are class-based rather than individual¥

[
w

paced. In the Bloom procedure; the learning progress of the high aptitude student is

retarded by the withholding of additional learning tasks. Instead, the high achiever

3

serves as tutor or teacher aide .in assisting the lower-performing or slower student.

k]

a3l

By contrast, individual-paced instruction,whether of’the‘earlier Winnetka-
type (Washburne,.1922) or the more recent I.P.i.~type (Glaser, 1968), has shown
.superior performance by students othigh aptitude when compared to middle and low
aptitude studentg when sequential and hierarchically-structured learning materials
*have. been used. However, - Pow might achievement and aptitude be affected by a mastery
learningﬁprocedure thet utilizes a self—instructional.format with content whose organ-—

ization is often left to the arbitrary whim of the classroom teacher?
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In a critical analysis of the state of the art and quality of research

u

‘Mitchell (1975) concluded that much mastery research .is based upon crude/éomparlsons

I

of a mastery group w1th a non—mastery(group with a ‘non-mastery group)often with ex

. !; 3

N
post facto compfrisons. Thus, whlle mastery learning procedu*es have generally been 4

reported as superior to non-mastery procedures (Kim, 1969, 19703 Block, 1970; Lee,

1971), studies controlling the time variable have shown increasing efficiency over.

LS

a series of -sequenced learnlng work (Merrill, Barton,: and Wood 1970; Block, 1970),

un

and studies by Block (1970), Kersh (1970), Romberg, Shepler, and King (1970) and

Wentling (1970) found %ncreased retention where Bloom class—biased procedures were used,
The remaininé studies using individualized procedures (Green, 1969; Gentile, 1970)
indicate superror performance but are instfficient to anSWer problems deallng with
apt1tude time, or retention. Further, only two studies were located that used

L
i

content from the social science disciplines (Gaines, 1971; Tierney, 1973).

Consequentlyv a study was designed that used a self-instructional geography

unit Functions of Cities (Jones, 1974) that would'assess the effects of a mastery - ké&

. . . n ‘ .
learning procedure and aptitude upon learning;‘retention, and time spent on studying

o the unit. The generic research question of this study was: -

’ If a self—lnstructlonal mastery leéarning procedure is used in .

: teaching a geography unit at the grade seven level, will the

° : average achievement of studentsat three levels of aptitude be
significantly different?

B

Method

/

Two treatme%t procedures were employed in this study ' They were a mastery

(T ) and a non—mastery (T ) learning brocedure. As the content of the materials

N

Functions:gg Cities (Jones, 1974) was the same for both treatments, the focus of the

]

study was on the manipulation of various components within the treatment structures.

Table 1 contains the outline used in conceptualizing each of the components.
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Diagnosis . -
Review Test Two

Correction "~
9
-

o

Summative Test

(Administered tomall
students at the .
conclusion of the unit)

Weekly Class Discussion-

3

s ’

’ 3
- - 3 ' -
. Iy
. TABLE 1 '
~ » ’
'] - N . A - ¢
T ' Layout of Mastery and Non-Mastery Procedures
, SR b Treatment 1
Presentation ‘: (Mastery)
Ngrrative X -
. 3
Student Workbook Activities X -
Diagnosis, ‘ 4
: . '
Review' Test One X
Correction ‘ , \ X .
‘Feedback SR N ¢ X s
‘Rémediation .
Prescriptive Review ) X :
Specific Practice X
General Review , X

X
X

u

the 0's indicate those components not.used..

wt b

-

Treatment 2
(Non-Mactery) -

»

P ¢

.

The X's, indicate the components that were used in the procedures while

e Tey
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twenty items. " Ifems were fritten in three forms: (1) three-foil multiple choice; )
i S N 4

o
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Instrumentation

Two instrument types were constructed. They were the Review Tests ,and
T - [

the SummativeiTest.(Geogiaphy Achievemeht Test).

-
e

4

Review Tests: Each chapter of the .workbook Functions of Cities contained a review testw
. : . S

¢ ’ - @ P .

A review test measured the amount learned in each chapter? Each review test contained ®
: ; P .

. .~ * LY
N

LEY .

(2) true or false; and (3) completion. Items tested recall, application, fand transfer

t I
LR

B

of cognitive knowledge. , BN ) !

i .E f’d

Review tests used in both ‘treatments were exactly the same. The non-mastery
. (T2) treatment contained one review test at the conclusion of each chapﬁér. The

mastery (Tl) treatment contained tWo review tests. The second review test for the
. . B . . 0 . . .

mastery treatment contained-exactly the same’items; however they were:placed in_a
different order. Students in the mastery treatment were required to reach the 75%

critérion level beforé progressing to thew.next unit of work.

¢ P2

Summative Test: The summative test,'was in two parts. The first part was a 40 item,

. . /
. four-option, multiple-choice test, while the second part was a 24-item retrieval

[} . -

chaxt completion test. The total 64-item t%ft was designed to measure the studeqts'
knowledge of %actq, concepts, and generalizations presented in‘the treatment unit.
Using. the. Analysis of Item and Test Homdgeneity (A.N.L.I.T.H.) computer .

Pprogram the Ao—item‘multiple'choice test obtained a reliability coefficient of ;89°

-

and the 24-item completion test obtained a reliability coefficient of .95.

¢ - v
Subjects » '

Twenty grade seven'classes (N=539) were obtained from the Savannah~Chatham
- . “ N ) ;

County Public Schools in Savannah, Georgia. . : , ’ ' QQQ
oy . R B Y N " .
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. Procedure : B

produced differences (P<.05) in the average effects which were not the same at the

{y’s, including nested, partially nesFed and partially crossed, and fully crossed designs.

Y
o

. . ) ,: N . ‘f'
A 3x10x2 aptitude’by classes-nested-within-treatments, by treatments,

-

multivariate analy51s of zsrlance (M.A.N.0.V.A.) ublng three measures of effect

was employed with the posttest data of this study . This experimental design was
used to determine if the differences between the mastery and non-mastery treatments
o . . ‘ '

high, middle and low aptltude levels.
:fdt .’.s
The BvM.D. 12V program (Biomedical Computer Programs, 1973) was used for

@«

o
P

the above analy31s. This program was used because it can perflorm multivariate and uni-

3 Sg .
- . . V4 o

variate analyses of variance for any hierarchical design with célls’ that confain &qual
- . N Fid * . -

" N . o » Yo ’ 5}

If the multlvarlate anzlysis was fourd to be statlstically 31gn1f1cant an

. .

a Erlorl dec131on was mafle to follow up by testing the univariate 1ntaractr§n hypo-
theses and ne main effocts would be tested for. However, if there was no statistical -

significance on the multivariate interactidn hypothesis, each of the multivariate

[

. ' !
main effects was to be tested. If these were statlstlcally 31gn1f1cant then each

. * [
effects measure would be measured at the univariate level. Duncan s Multlple Range

©

_Tesr was the appropriate post hoc test for statiofically—significant'outcomes‘fqr the

u:

univariate analyses (Edwards, 1968), whiie the Bonferroni thstatiStic was the appropriéte
Eost'hoe test for simple effects (Marascuilo and Levin, 1970).

Results

»
¢

- The multivariate interaction hypothesis was not significant. Howevet, the

multivariate ﬁain'effects‘hypotheses (treatment‘and,aptitude)_were significant (.001).

Univariate énalyseé were subsequently conducted for the three measures of effect

(learning, retention, and time). The results have been tabulated in Tables 2 and 3.

v
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Table 2 ' ‘ .
. - k1 . 3
, _ R .
Summary of Multivdriate and Univariate Tests S e
] - of Significance: Interaction and Main Effects ¢ Lo '
. ~e e,

: . . . : Level of | L
Statistical Hypotheses (Null) _ o . F - Significance _ _
There are no differences: : : S IR s '

I. Between vectors (MANOVA) of ' . A *

learnlng, refention, and times-
" to-~ testlng, .

1. Interaction: treatment byVaptltude 1.02 H.S.

-

2. Main Effects: treatment ;. ‘ 14.82 .001
3+ Main Effects: aptitude ¢ ¥ 7 14.99 . - :001.

-

II. Learning (ANOVA): mean’ differences
. for interaction and main effects;

4. Interaction: tment by aptitud de 2.87 N.S.
" 5. Main Effects: _treatment , ( : Z.99 N.S. ’
6.. Main Effects: aptitude =~ : 56.39 .05
III. Retention (ANOVA): mean difference *
for interaction and main effects;
7. Interaction; treatment by aptltude 2.07 .. N.S.
8. Main Effects: treatment ' 16.28 - .05
9. Main Effects: aptitude - 66.74 ' .05 .
IV. Times-to-Testing (ANOVA): mean
- differences for interaction and .
main effects; .
10. Interaction:* treatment by Aptitude 0.34 ,  N.S.
11. Main Effects: treatment . - 26.60 _ .05
12. Main Effects: aptitude : 0.19 - " N.S.
- . ) ’ q )
Q::‘:L‘l:raa




Summary of Tests of Significancé.for“Simpl&,Efﬁécts:

*Comparisons of Aptitude Level$ Across Tréﬁtgs:fs «
. _ . . .
Statistical (Null)  Mean Score flean Score Mean  Level of
Hypotheses .  Mastery Treatment Non-Mastery ™ Difference Signifi-
: ’ L Treatment o cance
There are no- ‘ ’
differences:, - ..
I. Learning; .
- treatment means . . .
across aptitude o . : . o .
levels. : , Y
13. High - - 38.28 34.40 . 3.87 N ‘ N.S.
14, Middle . 30.26 23.83° . 6.43 7 .05
¥, 15. Low 15.22 17.56 . =2.34 - N.S.
. pr - N N )
“ Y
II. Retention: treat- ’ e i o
ment means across o
~ aptitude levels. - _ . »
16. High \ 40.82 - . 33.25 9,56 .05
17. . Middle: . °29.67 20.82 8.85 o .05
.+ 18. Low 16.67 ' 14.86 1.81 - N.S.
III. Times-to-Testing: N
treatment means
across aptitude
“levels. ‘ » : ) .
(19) High 537.20%: - C b47.67% ,59.53% .05
(20) Middle 556.46% _ 447.55% .| 78.91% - .05
(21) Low ’ 561.33% M 472.96% .~ 88.38% . .05%
o - . - ‘ J
*Expressed in minutes .

B




A Statisticallyesignificant difference'waé'fbund'betWeen the méén-scofes\»
; : ‘ ) . (‘ N . .

for thé three levels of aptitude on the “learning ‘measure (posttest).” The Duncan
' . : ' - * 2 o 3 e

Y

_Multiple Range Test reported the ﬂ%llowing outcomes.

-

-

. v - Table 4 -
Learning: Summary.of Results of the\DuqcanvMulkiple Range Test
‘ at the .05 Level of Significance for Aptitude. Effect?

3
-

3 N ¢ '
Pairwise Comparisong -Significance

s

L v

vs

vs

-

,

The_high aptitude grdup'learned more than the middle and "low aptitude groups, apd
2 . .~ L
rned -more than &he low aptitude groug, .

s
.

the middle aptitude group lea

The mean scores for treatmentsapn'the retention measure were found to be
statistically significant in favour of the mastery ;reatment.' As well ,statistical,
significance was found 'between the ‘mean scores for the three levels of aptitude on

3 v

* the retentionu%easure_(delayed ﬁosttest).@ The Duncan Multiple Rarge Test feported-'

il -

““the following outcomes.

TablehS

-

‘Retention: Spmm;iy of Results-of the Duncam Multiple Range Test at
“the .05 Level of Significance for Aptitude Effect.

a

Pairwise Comparisons ) " Significance

1 - vs -] . .05

.05

.05

WJ:EEE;
' L]
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- § e a r .7 0 ' .-
- The. hlgh—aptltude group retained moce tﬁan the middle and low—aptltud% groups and .
N ’ . » Pl

. E . . b

. F the mlddle—aptltuae group reta1ned more than the‘low—aptltude group.
. AT i a‘ - “«c N {‘n . . "
. B " The méan scores for treatments on the time measurt:qérestatistically

S : ) ' ‘ ‘ :
o] v voa

slgnlflcant 1n favour of the’non—mastery treatment. The non—mastery treatment
group took s1gn1flcantly less tlme than the mastery grbup. ) ' g’ .
< had 4 - ‘h

A Bonferron1 t stat1st1c test was subsequently uSed to determlne 1f .S

. o
K . 4

o statlst1cally—51gn1f1cant differences occurred at each level of apt1tude betweeh

. - -~ . c ‘ . .

.tgeatments for Learnlng,retentlon.and time. At .10 level of‘slgnificance and with

r

o

]

,
<
N
\

b B 1

36 degrees of - freedom at d1fference as 1arge as. 5 89 was needed to 1nd1cate a

« .
5 oo . 3

.o, statlstlcally—sLgnlfrcant d1fference. ., , . e A S

hd .
L) -

no, : . Y - )

A stat1st1cally-s1gn1f1cant d1fference for learnlnngas produtvd between the

" *
. » e

m1ddle aptltude mastery and non—mastery grOup in favour of the mastery group whlle

the hlgh and middle. aptltude mastery groups produced sfat1st1cally—s1gn1f1cant “"J ,

“" " 1 4

- /
dif{ferences ‘for the amuunt'of learnlng reta1ned.b/rtatxst1cal s1gn1f3canre was cbtained

N
. »

id in favour of the non—mastery groups at the threeVlevels of aptitude for the amount of .

. .
. ,/ - hd d -

s time used to completion of the study. Howéver; a differencé”as large as 17.80 with " .
Y . RN . '

. ¢ . \ s ., i ) e . , . t
36 degrees of freedom was.required for a signifieant difference. Do ,
: . . ‘ - e . . . P . ' - '

3 . - . . .

Discussion .
e . ’ v S s o
N This“study found that differences between aptitude levels were increased .. -

. . . » - “, A B , . ) -~
rather than diminish.d when self-instruétional materials were used. ‘High aptitude

stud:nts learred and ‘retained more of the feography unit than middle or'low;aptitude

e . ' ) i \ v
", students, while middle aptitude &tudents learned and retained-more of’ the geography .

. unit ‘thdn .low aptitude students. These results suggest that achievement was a functiion

"

1

of the capacities and talents for Learnlug that students of Varying aptitude brought

.o i . - ¢

' . to the instruction« - N 1 o “ -
: _ ‘ j_ (r ‘ E ) ; e

. . - - ; : ' - ) .
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y _ , o . .
. - .The.analysis of simple effeets'of tgeatments acfoss each’ level of aptitude -
found that the:y;stery:treatment'facilitatedﬂgreate; retention forvthe'high und:.v
middle aptitude‘studentsgjand éreater learniné for the middle aptitude,students.
‘This was{accomplisheddduejto‘the feedbach'dorrectlon pro;edures reqﬁired of thel
mastery studen;s-and,the increased timelthat‘these proeedures required of the mastery

e ' 2
.

students for relearning. Th1s result’is coﬁslstent with that of F1shbu1ne £1971) who N

4
' used a programmed and non programmed text He found that exposure to the-programmed
o ’ ® } ’ ' -

text 1ncreased learnlng and retention but took more t1me across levels of readlng.
! . ’

»

R He attributed 1ncreased student learn1ng Lo the extra- t1me taken with the ma}erlals.

'

Therefore, it would appear that self—1nstructlonal materlals at least fac1lltate»

retention for students oﬁ high andimiddle aptitudé students. However, the mastery
v v " : ~

procedures 'did not facllltate learn1ng ahd retentlon for lowkaptltude students?

+ - ¢ T e

. Low aptitude mastery students neither learned nor retained the geography

. . . - Y .
’ A ) . . . -
"

mnterial more'than'low aptitude.non—mastery students. The low/pptltude st udents . A

Te “

.,f used in th1s study obtained very low read1ng scores as measured by the Iowa Test of

'

o < i

BaSICuSklllS. When converted to grade equlvalent scores the low a t1tude mastery
e = e
and non- mastery students were read1ng at approxlmately fourth gnade l\vel This<is
‘ . - ° .\ \ D,
., zalmost four grade levels below actual classroom level and at least two&frades below

. '

"y

- the’ Grade 6 reading level of the matefials Functlons of C1t1es used in the study

s e . t. o - .

Therefore, the lack of dlfferences between the low apt1tude mastery and non-mast*ry

»

students can be explalned by the lack of verbal faglllty that low aptltude students

a b . - .

brought to 1nstruct10n. Thls‘was partlcularly ev1dent in the scofres obtained on the
. - 123 ¥ . . N
40 item mult1ple ehonce and the 24 —-item recall chant. The low aptitude masteryQand
non-mastery studenh$~consistently scored-lower,than.the middle'and'high'aptitude.
. ) . ) 3 . e : . . ' . .
groups‘on_the:401ite multiple’choice'test and often did-not,start.the'ﬁﬁ‘item rGCdll'
N . ) . & P . » ' ~

. /tcst. This stronply suggcsts that«the strength of learnlng by low aptltude ‘studerits.

was indeed low.’ Another factor that re1n[orces this pos1tlon is that’ there was only

.- v

a one-chapter difference bctwccu hiuﬁ‘and low aptitude students at’the completion.qf -

T

“
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instruction. This suggests that low aptitude students did not spend the nccessary"
time in relearning the material necessary to impfove their learning. The difficulty

of the material due to their inherent-reading and’ vocabulary deficiencies probably

) oo .-

caused . frustratidn %n learning and reduced their task orientation. Therefore, the
4 . -

materials Functions of Cities were probably too difficult for low aptitude students.

w

The review of the nine studies comparing mastery to non-mastery strategies

-revealed that two were below the college level, three used self-instructional

N,

. : \ .
. . . Y . . s . .
materials, and none use. z.:iial scieuce materials. Within’this conteat, .all studies
\ B

réported that'maspery faqilitated learning ABxe than,a:non—mastery treatment. The
emphasis of'reseafch;was at the university or.ébllegé level where_stpdents used
cduld not bé considered a,representaﬁive sdmple of normal classroom~conditions.

B & .

The results of the present stﬁdy indicate that when Self—inStrQCtional
mastery prpcédures are psed they do, not facilitate greater postte;t average performance

‘ tlian non~nastery pxoﬁedures. The finéings’are contrary to Moore, Mahan and Ritté

(1968), éreen (1969), and Généile (1970). These résearchers used self—paéed prq;l

3 ~

cédures. Howéver,.they used content that is séquential'by nature. (math and science

-

.

content) and each learning task was contiguotis with the next. This study used geo-

grabhy materiéls organized in a spécific sequence devised by the researcher. Héﬁ—
Y ;
ever, the"méteriais.were constructed a;d organized around two major generalizations
‘ ~ and this schéme w§§,£oL}awed’EHfaagﬁl;;éh of the chapters. .The results of the pfesent
étﬁdy appi; to the mﬁtefiéls and‘épudents in this study'buf it is reasonable to
suppose‘thatlsimilar results would bé obtéined if the same materials were used with
;gtudents who contained similar contexfual cﬁaractgristips.
‘The literature qoﬁceﬁning retention (Block, 197Q;'Kersh, 1970; Romberg,

L4
A Y

Shepler, and King, 1970;_ and Wentling, 1970) found that retention is facilitated

when group-paced instruction is used with correction aad feedback. = This study found

that when selfsinstructional geography materials were used mastery procedurcs

’

‘ y . o R .13 |

o
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" +
.

facilitated greater refention than non-mastery procedures as meaSUEed by the.delayed
posttest.  Therefore, this w0u1d"euggest tﬁat the correctipn feedback procedures,
either grOup—paced or self—ins;ruction, facilitated greater retention of original
learning. o

The literature review shewed that only two studies reported the tipe
variable (Merrill, Barton, and Wood, 1970; Block, 1970). é;th studies indithed
that learning became increaeingly efficient over a series of sequenced learning
“units in cle55~pecea'instruction. This study did not support tﬁese findings.
'Mastery students used conSiderably more tiﬁe to learn the'maferial than non-mastery
etudents; These time differentials also increased when comperisons were made between
aptitude levels. Therefore, the results of this study would suggest that self- paced

mastery 1nstruct10n requ1res more time than sclf-paced, non-mastery instruction or

class-paced instruction. . .

« . r .
. ,
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